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1. INTRODUCTION 

 

This report contains detailed information regarding the drilling, construction, development, and 
sampling of groundwater monitoring well C-42F, located within the Base Realignment and 
Closure (BRAC) parcel on Tooele Army Depot, Utah (TEAD). This report was prepared for the 
U.S. Army Corps of Engineers (USACE), Sacramento District, under Contract GS-10F-0179J, on 
behalf of TEAD by Kleinfelder, Inc., (Kleinfelder) and Parsons in Salt Lake City, Utah. 

TEAD is an active military facility located approximately 35 miles southwest of Salt Lake City, 
Utah (Figure 1.1) and it has been in operation since 1942. TEAD has been a primary storage, 
maintenance, and disposal facility for conventional munitions since its inception. Due to impacts 
to groundwater quality resulting from this activity, TEAD was added to the National Priorities 
List (NPL) under the federal Superfund program in October 1990.  

1.1 BACKGROUND INFORMATION 

Historical wastewater discharges to the unlined Industrial Wastewater Lagoon (IWL) at TEAD 
resulted in a large impacted groundwater plume beneath the eastern portion of the Depot. A large 
number of monitoring wells, piezometers, extraction wells, and injection wells have defined a 
trichloroethene (TCE) plume along downgradient, northern, and western extremes of the Depot. 
This occurrence of impacted groundwater was designated the Main Plume by previous 
investigators.  

In 1986, TCE was detected in an offsite production well located north of the Industrial Area, 
approximately 5,000 feet northeast of the IWL. In 1994, well C-10 was installed at the 
northeastern boundary of the Depot. TCE was detected at a concentration of approximately 240 
micrograms per liter (µg/L) in groundwater sampled from well C-10, located directly across the 
road from the impacted offsite production well (Kleinfelder, 1998). 

Additional groundwater investigations were conducted to further assess the nature and extent of 
groundwater contamination at the northeastern boundary of TEAD. These additional 
investigations indicated that the contamination in well C-10 and the adjacent offsite production 
well had likely originated from a source different from that attributed to the Main TCE plume. 
Thus, two plumes of groundwater contamination were indicated. This second, more easterly 
plume, was designated the Northeastern Boundary (NEB) Plume. The oil-water separator at 
Building 679 in the former industrial area (now the privately owned Utah Industrial Depot 
[UID]) was identified as a major source of this plume (Kleinfelder, 2002).  
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A subsequent investigation was designed to define the approximate offsite extent of the NEB 
Plume. The plume, which is relatively narrow beneath the former industrial area, extends 
approximately 16,000 feet downgradient (to the north) from the identified source at Building 679 
(Parsons, 2003a). The installation of groundwater monitoring well C-42F was conducted in 
accordance with the Phase II Resource Conservation and Recovery Act (RCRA) Facility 
Investigation Solid Waste Management Unit (SWMU) 58 Work Plan (Parsons, 2003b) and Work 
Plan Sampling and Analysis Plan Addendum 1 (Parsons, 2004) that were approved by the U.S. 
Army and the State of Utah prior to initiating fieldwork. 

1.2 PROJECT PURPOSE AND SCOPE 

Monitoring well C-42F is one of eight groundwater monitoring wells installed between 
September 2004 and January 2005 during the Phase II RFI at SWMU 58. SWMU 58 
encompasses the source area and the area impacted by the Main and NEB TCE Plumes. 
Objectives of the groundwater investigative component of the Phase II RFI are to: 

• Refine the vertical limits and lateral extent of the Main and NEB chlorinated solvent 
plumes; 

• Further characterize the distribution of contaminants within the plumes; 

• Ascertain whether there are additional contaminant sources to the NEB Plume and assess 
their impacts to groundwater; 

• Assess the risks to human health associated with the unmanaged (offsite) portion of the 
NEB Plume; and 

• Refine the existing numerical groundwater flow and solute transport models with respect 
to fate and transport, in order to better predict the potential extent (stability) of the plume 
in the future. 

Investigative efforts described in this completion report were supervised by a Kleinfelder State of 
Utah-registered geologist, who was present for critical on-site activities. Before drilling began, 
an Excavation Permit was obtained from the UID and a permit for well construction was 
obtained from the State of Utah Division of Water Rights. Copies of the Excavation Permit, 
Request and Authorization letters, and the Driller’s Start Card are included in Appendix A. 
Underground utility clearance was obtained through Blue Stakes Location Center and the UID.  

Monitoring well C-42F was drilled, constructed, developed and sampled between November 8, 
2004, and January 3, 2005. Drilling and construction activities were conducted by Layne 
Geoconstruction (Layne) of Salt Lake City, Utah. Following completion of the well, Layne 
submitted a Well Driller’s Report, which is included in Appendix A. Well development and 
groundwater sampling were completed by Veolia Water North American Operating Services, 
LLC, which operates the groundwater treatment plant at TEAD. Laboratory analyses were 
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provided by Analytical Services Center (ASC) of Lancaster, New York, a division of Ecology 
and Environmental, Inc. (E and E), which is a State of Utah and a USACE-validated analytical 
laboratory. Down-hole geophysical logging was performed by RAS, Inc. of Golden, Colorado. 

Monitoring well C-42F is located in the SE ¼ Section 19, T3S, R4W, Salt Lake Base and 
Meridian within BRAC parcel. The well is situated at the north end of the UID approximately 
150 feet west of Lodestone Avenue, the main access route through the industrial park. The 
primary reasons for the installation of monitoring well C-42F at this site were to better define the 
centerline of the NEB plume in this area, and secondly, to ascertain if possible, based on the suite 
and concentrations of VOCs present, if the contamination was derived solely from the oil-water 
separator at Building 679, or if one or more as yet unidentified contaminant sources at the north 
end of UID might be contributing to the chlorinated solvent mass in shallow groundwater 
(Parsons, 2003b).  
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2. DRILLING, SAMPLING, AND LOGGING METHODS 

2.1 DRILLING 

Groundwater monitoring well C-42F was drilled by Layne Geoconstruction of Salt Lake City, 
Utah, between November 8 and November 11, 2004 using a Becker AP-1000 percussion hammer 
drilling rig manufactured by Drill Systems. The AP-1000 advances a dual-walled 10-inch 
diameter drill pipe into the subsurface by means of a diesel-powered pile hammer. Circulating air 
is pumped down the space between the inner and outer walls of the drill rod to the drill bit, where 
formation cuttings are picked up and carried back through the center of the drill rod and out of 
the borehole as the air returns to the ground surface. Cuttings are separated from the discharging 
air by a cyclone. Cuttings are separated from the discharging air by a cyclone. Dry cuttings were 
collected and spread on the ground around the well site whereas saturated cuttings were 
contained in 55-gallon drums pending analytical results.  

2.2 SAMPLING OF DRILL CUTTINGS  

Cuttings were observed continuously as they discharged from the cyclone and were collected in 
1-quart bags and chip trays. The cuttings were collected and logged at 5-foot intervals or when 
significant changes in lithology occurred. Drive sampling in previous boreholes during this 
program was rarely successful due to refusal in coarse sediments and inability to predict where 
thin fine-grained layers would occur. Thus, a more accurate and complete borehole log resulted 
from continuous observation of cuttings from the cyclone.  

Drill cuttings were logged using the American Society for Testing Materials (ASTM) Method 
D2488-00. The Unified Soil Classification System (USCS) was used to describe the 
unconsolidated material that was encountered. Where a conflict between the two methods was 
identified, the ASTM convention took precedence. Color of the drill cuttings (when wetted) was 
noted by referencing the Munsell color chart system. Estimated percentages of fines, sand, and 
gravel; degree of roundness and lithology/mineralogy of any gravel clasts; moisture content; 
degree of cementation; and any other notable attributes were routinely recorded in the sample 
description. The Becker Hammer Drilling method allows for a maximum clast size of about 6 
inches to pass through the drill pipe to the surface. While cobbles greater than this dimension, 
and possibly boulders, may exist over certain intervals, approximate percentages cannot be 
estimated.  

Grab samples of drill cuttings from below the saturated zone were logged and screened for 
volatile organic compounds (VOCs) using an Environmental Instruments photoionization 
detector (PID). PID readings were also included on the boring log. PID readings from the grab 
samples from the C-42F boring ranged from 0.0 to 1.2 parts per million (ppm). A composite of 
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these samples was submitted for VOC analysis, which was used to determine the proper means of 
disposal for all saturated cuttings from this borehole. Saturated drill cuttings were containerized 
in 55-gallon drums and transported to the UID 90-day yard pending analysis. 

2.3 RECORD KEEPING 

While on site, Kleinfelder’s geologist maintained records of all activities in a bound field log 
book, on Daily Field Report forms, Drill Rig Inspection forms, Safety Meeting Forms, and 
Equipment Calibration Logs. Copies of these records are presented in Appendix B. 
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3. SUMMARY OF SUBSURFACE CONDITIONS 

3.1 GEOLOGIC LOG 

A Kleinfelder geologist was on site during drilling and sediment sampling in order to maintain a 
continuous geologic log of the subsurface conditions that were encountered. Lithologic 
descriptions and the geologist’s observations were entered onto the geologic log. The geologic 
log of the cuttings that were sampled during drilling of monitoring well C-42F borehole is 
included in Appendix C as Plate C-1.  

The geologic log indicates that the boring was drilled in unconsolidated valley fill sediments 
from the ground surface to a total depth of 360 feet below ground surface (bgs). Most of the 
subsurface sediments were poorly graded sand and gravel with varying amounts of boulders, 
cobbles, silt, and clay. The coarser-grained sediments (i.e., gravels) are interpreted to have been 
deposited in a dynamic high-energy depositional environment of coalescing alluvial fans. They 
are interpreted to represent one or more of several types of alluvial fan deposits, including debris 
flow, stream channel, sheetflood, and sieve, that have been defined (Collinson, 1978) based on 
depositional process, location on the fan, deposit morphology, degree of sorting and bedding, etc. 
The majority of the coarse-grained sediments consisted of sub-rounded to sub-angular clasts of 
quartzite and limestone that appeared water-worn. While some angular clasts are observed, these 
are likely products of the mechanical breaking caused by the drilling method.  

Horizons of less permeable fine-grained sediments were encountered at depths of 38-40, 85-88, 
124-127, 231-233, 244-245, 257-261, and 319-322 feet bgs as indicated on the geologic log. 
While some of the finer-grained clay- and/or silt-rich sediment occurrences may be of lacustrine 
or floodplain origin, others may represent debris flows (Collinson, 1978) and/or possibly stream 
overbank deposits.  

The geologic log also indicates that some weak to moderately caliche  cemented and strongly 
cemented zones were also encountered at depths of 98-99, 130-131, 170-171, 174-175, 177-178, 
179-180, 233-236, 247-253, 261-264, 308-310, 311-313, 317-319, 332, 334-345, and 354-357 
feet bgs. No bedrock was encountered during drilling of monitoring well C-42F.  

Free water from the cyclone was first observed at 330 feet bgs during drilling. Depth-to-water 
was measured at 320.32 feet below top of casing (btoc) by Veolia Water once the well was 
constructed and developed. Perched water was not encountered during drilling of monitoring 
well C-42F. 
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3.2 GEOPHYSICAL LOGS 

As a secondary interpretive tool, down-hole geophysical logging of monitoring well C-42F was 
completed within the polyvinyl chloride (PVC) cased well following construction. Natural 
gamma ray (gamma) and induction electric (induction) logs were run simultaneously by RAS on 
December 8, 2004 using a combination gamma ray-induction tool manufactured by Century 
Geophysical Corporation of Tulsa, Oklahoma. The gamma and induction logs for this well are 
contained in Appendix C. Data validation was attained via a repeat logging run of a selected 
stratigraphic interval within the well. On a separate log printout in Appendix C the borehole 
geology has been added, and an attempt has been made to correlate pronounced gamma and 
induction electric highs and lows with fine-grained, generally clay-rich units and caliche-
cemented zones.  The reader should refer to that multipage printout when reviewing the 
comments presented below concerning the description and interpretation of the geophysical logs.  

The gamma logging technique measures the natural gamma emissions emanating from the 
formation surrounding the borehole. This radiation is released from nuclei of an unstable element 
decaying to a more stable element. Potassium 40 is the element responsible for most of the 
gamma radiation detected by the gamma ray probe. This element is very abundant in a number of 
rock-forming minerals, such as potassium feldspar, that weather to clays. Hence, as the clay 
content of the sediment increases the gamma ray response also increases. Thorium- and uranium-
bearing minerals also produce a gamma ray response, but in most geologic environments, 
including the unconsolidated valley fill deposits at the project site, the potassium-40 isotope is 
most abundant. Conversely, the gamma response becomes progressively weaker as the quartz 
content of the sediment increases. A comparison of this and other monitor well boring logs with 
their respective gamma ray logs shows a very strong correlation between finer-grained, clay-rich 
units and gamma ray peaks. Slight offsets between a gamma peak and the location of the fine-
grained interval are attributed to an inability to exactly define the depths of unit contacts owing 
to the time required for the cuttings to travel up the borehole and reach the surface. The 
measurement scale of the gamma-ray log is in API (American Petroleum Institute) units, 
accepted as the international reference standard that allows consistent comparisons to be made 
between a wide variety of gamma-ray counting devices.  

The gamma ray response for this well consisted primarily of a fairly narrow range of readings 
(25 to 40 API units) that characterized the gravel and sand units. Intermittent gamma peaks up to 
about 75 API units correlate closely with most of the eight relatively thin (≤ 3 ft) clay-rich 
intervals logged in this boring. Only one significant gamma peak (at about 330 ft) remains 
unexplained. The absence of a more pronounced response for some of the clay-rich zones may 
reflect one or more factors including clay mineralogy, e.g., a lack of potassium-bearing clay 
minerals such as illite.  
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The induction log measures the conductivity from high frequency alternating currents that are 
induced into the geologic formation, and is best suited where the formation is characterized by 
low to medium (less than 50 ohm-meters) resistivity values, the geologic medium exhibits 
medium to high porosity, and the open borehole was advanced using mud or air as the drilling 
fluid. Induction logging can be performed in boreholes cased with PVC, but not with steel pipe. 
Although the induction device measures conductivity, by convention the conductivity readings 
are converted to a resistivity curve when plotted on a down-hole log via a simple inverse 
relationship.  

Three curves are shown on the induction logs that were run by RAS. They represent the direct 
conductivity (millimhos/meter) readings as designated by a dashed (“cond”) curve on the plot, a 
conductivity (“ap-cond”) curve designated by a dotted line that has been corrected for the 
temperature of the induction probe, and resistivity (ohm-meters) measurements derived from a 
conversion of the temperature-corrected conductivity readings that are depicted as a solid (“res”) 
line on the induction log plot. Note that although the conductivity and resistivity curves appear to 
mimic one another, the scales for the two properties are reversed since their relationship is an 
inverse one.  

The resistivity curve exhibits a number of highs, virtually all of which occur in the coarser-
grained sediments. The most pronounced peak at about 340 ft is spatially associated with two 
zones of caliche cementation, each four to five ft thick. A few other resistivity highs also appear 
to be a response to caliche cemented zones. Elevated resistivity readings were also associated 
with at least two zones of limestone boulders (at  20-22 and 154-160 ft). Numerous resistivity 
peaks within the coarser-grained sediments cannot be explained from the geologic log, but are 
presumed to be indicative of either caliche cementation, very low moisture content, and/or 
possibly cobbles and/or small boulders. Low resistivity readings and pronounced conductivity 
peaks were generated adjacent to clay-rich fine-grained sediment intervals.  

In summary, the induction electric and gamma logs appear to reflect the subsurface conditions as 
interpreted from the drilling response and geologic logging of the drill cuttings.  

3.3 HYDROSTRATIGRAPHIC SECTION 

To aid in understanding the subsurface geology and water table configuration in the vicinity of 
this monitoring well boring, the geologic log for this well was projected onto a  straight line cross 
section trending northwest-southeast over a distance of approximately 6,000 feet that is also 
defined by monitoring wells C-41, C-43F, C-44, and C-45 (Plate C-4).  All of the wells except C-
41 were projected onto this section. Projection distances are provided on the cross section. The 
location of this cross section (A – A’) is shown on Plate C-3.  Note that only cross section A - A’ 
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is provided in this well completion report, since it is the only section that is partially defined by 
that monitoring well.  

Study of the cross section suggests that the predominantly fine-grained sediment units do not 
appear to be laterally continuous between the five C-series wells that lie on or have been 
projected onto Cross Section A–A’. Thus, the correlation of these units from borehole to 
borehole is poor. This is partially due to the substantial distances between them (up to ½ mile). 
However, even for boreholes that are relatively close to each other (e.g., C-41 and C-42F are 
approximately 800 feet apart), little correlation appears to exist between units.  

The difficulty in correlating distinct fine-grained units is not surprising, given that the 
unconsolidated valley fill within SWMU-58 was largely deposited in a dynamic high energy 
depositional environment of coalescing alluvial fans. Fine-grained units deposited under such 
conditions are characterized by limited thickness and areal extent, and this also appears to hold 
true for the project area, in addition to well boring C-42F. Many of the fine-grained silt- and/or 
clay-rich intervals pinch out over a few hundred ft due to a change in the depositional 
environment.  

Another plausible explanation for limited areal extent is post-depositional erosion and sediment 
reworking. Channel erosion is strongly suspected of causing the substantial difference in the 
thickness of a clay-rich lacustrine or floodplain deposit encountered in two closely space borings 
at Building 600 in the Utah Industrial Depot. It almost certainly has been operative elsewhere.  

There is another factor that may frustrate correlation of fine-grained units in this and other Phase 
II RFI groundwater monitoring wells. Most of these fine-grained units, even if they exhibit some 
lateral extent, were generally deposited on inclined alluvial fan surfaces sloping several degrees 
or more. Over a distance of just a few hundred feet a dip of even a few degrees  translates into a 
change in elevation of up to ten feet or more. Moreover, for monitoring wells spaced a thousand 
feet or greater, which is not atypical for the groundwater monitoring array at TEAD, differences 
in the elevation of a laterally continuous unit could be on the order of several tens of feet.  

As per the fine-grained units, little success has been achieved attempting to correlate caliche-
cemented zones that occur primarily in the gravels. The same general comments presented above 
for fine-grained sediment deposits also apply to correlation of cemented zones. The ability to 
correlate both fine-grained sediment units and cemented zones between monitoring wells in the 
project area may be contingent upon the quality of the downhole gamma and induction electric 
logs for those wells.  
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4. WELL CONSTRUCTION SUMMARY 

4.1 CONSTRUCTION TECHNIQUES AND MATERIALS 

During drilling of monitoring well C-42F the 10-inch Becker Hammer drive casing was 
advanced to a depth of approximately 360 feet bgs. Well construction occurred on November 12th 
and 15th,  2004. Monitoring well C-42F was constructed inside the 360 feet of drive casing and 
the bottom of the well was tagged at a depth of 360 feet bgs. Two 10-foot sections of threaded, 4-
inch diameter Schedule 40 PVC well screen with 0.010-inch wide slots and 34 10-foot sections 
of 4-inch diameter Schedule 40 PVC blank casing were assembled and lowered inside the drive 
casing to the bottom of the borehole. The screen extends from 340 feet to 360 feet bgs.  

Silica sand (16-40) was added to the annulus between the PVC and the borehole in the interval 
adjacent to the well screen. To help minimize the risk of bridging and to confirm that the correct 
volume of sand was added, the sand was poured slowly into the annulus from the surface and 
continuously monitored until the top of the sand interval was approximately 4 feet above the top 
of the screen. The sand-pack interval was isolated from upper portions of the borehole with a 6-
foot thick seal of bentonite clay pellets. The remaining annulus above the bentonite clay pellets 
was grouted to approximately 30 inches bgs with 30 percent solids bentonite slurry in accordance 
with Utah Administrative Code (UAC) R655-4-9.4.2. A well construction diagram is provided in 
Appendix D. 

4.2 SURFACE COMPLETION AND SURVEY COORDINATES 

Monitoring well C-42F was built with a flush mount surface completion with the 4-inch PVC 
well casing inside a 12-inch circular traffic rated well vault. The top of the well casing is 0.43 
feet below the ground surface. The “F” designation in the well identifier signifies that the surface 
completion is flush with rather than above ground. Concrete was used to anchor the well vault 
and build a 4-foot square by 18-inch thick pad around the finished well. The concrete pad was 
finished to slope away from the protective casing and was embedded with a brass survey 
monument. An as-built drawing of the flush mount surface completion is provided in 
Appendix D. 

Ward Engineering Group of Salt Lake City, Utah, surveyed the well on December 10, 2004. 
Coordinates for the well locations are referenced to the North American Datum (NAD) 1983 
Utah State Plane Central Zone and the elevation to the National Geodetic Vertical Datum 
(NGVD) 1929. Survey data are included in Appendix D. The location of C-42F is marked with a 
metal paddle sign on a steel post approximately 5 feet tall.  
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5. WELL DEVELOPMENT 

 

Groundwater monitoring well C-42F was developed using swabbing, bailing, and pumping 
methods on November 18 and 19, 2004. Development continued for 6 hours and 24 minutes until 
the turbidity of the water produced was less than five nephelometric turbidity units (NTUs). All 
development water was collected and contained for later disposal pending analytical results (see 
Section 7.3). Well development records are included in Appendix E.  

5.1 SWABBING AND BAILING 

Swabbing and bailing took place for 3 hours and 2 minutes. Swabbing was done with a loose 
fitting surge block with an oversized rubber disk, slightly smaller than the inner diameter of the 
screen. Periodic measurements of pH, temperature, electrical conductivity, turbidity, and 
comments regarding the appearance of discharge water were recorded on well development 
records (Appendix E). Approximately 105 gallons of water were removed from well C-42F by 
bailing during development. 

5.2 PUMPING 

After swabbing and bailing the well, development was completed using an electric submersible 
pump. The pump was lowered to the bottom of the screened interval and operated intermittently 
at rates ranging from 7.01 to 7.26 gallons per minute (gpm) for 3 hours and 21 minutes. During 
development pumping, the pump was periodically shut off and the water in the discharge piping 
was allowed to back-flush (surge) into the well. Pumping and periodic back-flush surging was 
continued until there was no noticeable increase in the discharge water turbidity. Periodic 
measurements of pH, temperature, electrical conductivity, turbidity, and comments regarding the 
appearance of discharge water were recorded on well development records. 1,092 gallons of 
groundwater were removed by development pumping. The final turbidity was measured at 1.71 
NTU. 
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6. GROUNDWATER SAMPLING 

6.1 SAMPLING METHODOLOGY 

Monitoring well C-42F was sampled using passive diffusion bag (PDB) sampling techniques. 
PDB sampling is performed without purging and involves lowering a polypropylene bag filled 
with distilled water to a predetermined depth. Once in place, the water within the PDB sampler is 
allowed to equilibrate with the surrounding groundwater for two weeks. During this time, VOCs 
diffuse into the distilled water. The PDB sampler is then removed from the well and water is 
transferred into three pre-preserved 40 mL volatile organic analysis (VOA) vials.  

Four PDB samplers were placed in monitoring well C-42F on December 20, 2004. One sampler 
was placed at a depth of 340 feet btoc, two samplers were placed at a depth of 350 feet btoc, and 
one sampler was placed at a depth of 360 feet btoc. The PDB samplers were retrieved from well 
C-42F and sampled on January 3, 2005. Groundwater samples collected from C-42F were 
assigned sample identifiers C-42FGW001, C-42FGW002, C-42F-MS002, C-42F-SD002, and C-
42FGW003. Samples C-42FGW001, C-42FGW002, and C-42FGW003 were submitted to the 
laboratory for analysis and the other samples were collected as quality control samples. 

The groundwater was sampled for analysis of VOCs. After filling, sample containers were placed 
into ice-chilled coolers and delivered overnight to ASC, a State of Utah and USACE-certified 
analytical laboratory. Chain-of-custody forms were filled out and used to document the sampling 
dates, analytical parameters requested, and proper sample handling. Completed chain-of-custody 
forms and cooler receipt forms are included in Appendix F.  

6.2 GROUNDWATER ANALYTICAL RESULTS 

Analysis for VOCs was completed using U.S. Environmental Protection Agency (EPA) Method 
8260B. Six VOCs [1,1-dichloroethylene (1,1-DCE), TCE, tetrachloroethylene (PCE), 1,1,2-
trichloroethane (1,1,2-TCA), carbon tetrachloride (CTC), and chloroform]  were detected in 
groundwater from this well. Five of the compounds were reported for all three sample depths.  

The highest VOC detection in the groundwater from C-42F was trichloroethene in a sample 
taken from 350 feet bgs with a concentration of 1,010 µg/L. TCE results for the other two PDB 
samples analyzed from this well were very comparable to the aforementioned concentration of 
1,010 µg/L, and thus verified the presence of significant dissolved TCE in shallow groundwater 
at this site. The elevated concentrations reported imply that the well was installed very close to 
the centerline of the NEB plume. Moreover, the chlorinated solvent signature for this well is very 
similar to that for impacted groundwater in the immediate vicinity of the oil water separator at 
Building 679, suggesting that the solvent contamination at C-42F may reflect that source. The 
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data are insufficient to indicate whether vertical distribution of the detected VOCs shows any 
stratification. The sampling results from monitoring well C-42F are summarized in Table 1. 
Laboratory reports for the groundwater analysis from C-42F are included in Appendix F.  

TABLE 1 

SUMMARY OF LABORATORY RESULTS 

TOOELE ARMY DEPOT, UTAH 

Analyte 
Federal MCL (µg/L) 
95 40CFR 141.11, 141.12, 

141.61, & 141.62 

Analytical Results  
(µg/L) 

Sample Number & Depth  
C-42FGW001 

(340 feet) 
C-42FGW002 

(350 feet) 
C-42FGW003 

(360 feet) 
1,1,1 Trichloroethane 200 ND ND ND 

1,1,2 Thrichloroethane 5 0.544 0.577 0.635 
1,1 Dichloroethane 5 ND ND ND 
1,1 Dichloroethene  0.201 0.203 0.214 
1,2 Dichloroethane 5 ND ND ND 

1,2 Dichloropropane 5 ND ND 0.097 
Benzene 5 ND ND ND 

Carbon tetrachloride 5 4.24 4.93 4.72 
Chloroethane  ND ND ND 
Chloroform 100 0.829 0.815 0.826 

cis 1,2 Dichloroethene  ND ND ND 
Ethylbenzene 700 ND ND ND 
m,p Xylene 10,000 ND ND ND 

Methylene chloride 3 ND ND ND 
Naphthalene  ND ND ND 

0 Xylene 10,000 ND ND ND 
Tetrachloroethene  ND 0.165 0.142 

Toluene 1,000 ND ND ND 
trans 1,2 Dichloroethene  ND ND ND 

Trichloroethene 5 902 1,010 958 
Vinyl chloride 2 ND ND ND 
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7. INSTALLATION RESTORATION WASTE 

7.1 DECONTAMINATION METHODS 

To help minimize the chance that non-dedicated equipment could cross-contaminate groundwater 
or sediment at C-42F, a rigorous decontamination program was followed. A decontamination 
station was constructed in the temporary UID RCRA 90-day yard (located south of building 614) 
that could accommodate the drill rig, drill pipe, and other equipment as needed. Decontamination 
of equipment was conducted with approved water from TEAD production well WW-3 with a 
steam cleaner/high-pressure washer. Equipment wash and rinse water was contained in a sump 
within the decontamination station, pumped to a frac tank labeled as hazardous waste and stored 
in the UID 90-day yard for later disposal following characterization of the liquid waste stream.  

7.2 DISPOSAL OF DRILL CUTTINGS   

Sediments from the unsaturated zone were collected below the cyclone in a wheelbarrow and 
spread evenly on the ground around the well site. Once groundwater was encountered, saturated 
cuttings were containerized in 55-gallon drums and transported to the UID 90-day yard. A 
saturated sample was collected every 5 feet and, upon completion of the borehole, these samples 
were composited to a single sample and submitted for laboratory analysis for VOCs. Lab results 
indicated VOCs were not detected in the sediments from C-42F. The sediments are currently 
frozen in the 55-gallon drums. This spring the cuttings will be spread evenly on the ground 
surface at a suitable on site location. A copy of the laboratory results is included in Appendix G. 

7.3 DISPOSAL OF WASTEWATER 

Water derived from the drilling and development of well C-42F, including equipment rinse 
water, was transported from the well site to the UID temporary 90-day yard by Veolia Water 
using a 1,000-gallon capacity polytank mounted on a dual axle trailer, and then pumped into a 
6,500-gallon capacity Baker tank. 

The water was commingled in a 6500-gallon capacity Baker tank with development and 
equipment rinse water derived from nearby wells C-41, C-43F, and C-44. Commingling of the 
waste streams from these wells was justified because these four C-series wells lie within the NEB 
Plume. Consequently, for IRW management purposes it was assumed the development water 
from these wells would be impacted by chlorinated solvents and have similar waste 
characteristics. In addition to water from these wells, equipment rinse water generated from deep 
soil boring I610-VPB001 was added this waste stream. 
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After development and decontamination water from well C-43F (the last of the four wells drilled) 
was added to the tank, it was closed and sampled to determine the most suitable disposal option 
for this waste stream. Sample IDW21 contained 155 µg/L TCE, 1.09 µg/L tetrachloroethylene 
(PCE), 0.167 µg/L chloroform, and 0.761 µg/L carbon tetrachloride. The waste was coded as 
F001 and F002 hazardous. Based on this analysis, the water met the requirements for processing 
at the TEAD GWTP, and this disposal option was recommended to TEAD. A copy of the 
disposal memo is included in Appendix H. Following authorization by TEAD the waste was 
transferred to the TEAD groundwater treatment plant on January 5, 2005, via a 6,000-gallon 
capacity tanker provided by MP Environmental.  
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